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Abstract 
The purpose of this study was to investigate the self-efficacy of pre-service science and pre-service physics teacher towards web 
pedagogical content knowledge. In addition, it was also explored the relationship among internet and technology use habits of 
those pre-service teachers and their self-efficacy level towards web pedagogical content knowledge. The participants in this study 
were 75 pre-service science teachers and 75 pre-service physics teachers studying at Dicle University, Diyarbakir, were involved 
to the study as convenient sample. The data collection tool was “Web Pedagogical Content Knowledge Survey”, a thirty items 
scale, developed by Lee, Tsai and Chang (2008). The instrument was translated and adapted into Turkish by Horzum (2011). The 
participants’ self-efficacy towards web pedagogical content knowledge was examined by the five dimensions of the scale which 
are (1) Web-general, (2) Web-communicative, (3) Web-Content Knowledge, (4) Web-Pedagogical-Content Knowledge and (5) 
Attitude toward web-based instruction. The results of the study revealed that web pedagogical content knowledge of pre-service 
science and physics teachers differed according to their internet use habits.  
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1. Introduction 
Today, the innovations and inventions in the field of technology facilitate human life in many fields significantly. 
Especially, computer technology become more common in daily  life and business life due to having advantages in 
processing, storage, sharing and achieving of electronic information.  Despite the increase in prevalence of this 
technology, to take advantages of internet and computer technology effectively and efficiently depends on having 
sufficient ability of use this technology. In this context, researchers were faced with the investigation of self-efficacy 
of teachers towards computer technology and so researchers tend to emphasize on the question of which skills and 
abilities teachers have in the field of technology (Varank, 2009). In recent years, particularly in education area web-
based technology and computer-based technology have begun to use more by teacher and students (Chai, Koh & 
Tsai, 2010; Lee & Tsai, 2010; Russell et al, 2003). According to Akkoyunlu and Kurbanoğlu (2003), when teachers 
and students have sufficient ability to use computers, they can benefit computers in teaching and learning processes 
more effectively.  
  
* Corresponding author: Emrah Hiğde. Tel.: +0-412-248-8030  
   E-mail address: emrah.higde@dicle.edu.tr 
Available online at www.sciencedirect.com
 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
election and/or - eview under responsibility of Academic World Education and Research Center.
3396   Emrah Hiğde et al. /  Procedia - Social and Behavioral Sciences  116 ( 2014 )  3395 – 3399 
 
In addition, the integration of technology into education is one of the prominent issues for educational reform and 
innovations (AAAS, 1998). Researchers in the area of educational technology have expressed the potency of the 
Internet/Web technology to improve teachers’ technology integration into pedagogy (Russell et al, 2003). In the 
integration of technology into instruction, the technological pedagogical content knowledge is needed. However, 
Web is a special topic and important technology to provide information on how to enhance teacher education and 
teacher professional development when the integration of Web into instruction is required (Lee, Tsai & Chang 
2008).  
Science and technology teaching program emphasizes the importance of active participation of individuals into 
critical thinking, problem-solving and decision-making processes in the light of scientific and technological 
developments and this importance reflects in the vision of program as training scientific and technological literate 
teachers (MEB, 2006, p.5). In addition, Ministry of National Education (MONE) stated that teachers are able to be 
technology literate person, benefit from computer and other technologies and also use the online magazines, 
packaged software, and tools, such as e-mail in sharing information in Teacher Qualifications Book (2012). Thus, 
this study aims to reveal pre-service science and physics teachers’ self-efficacy in web pedagogical content 
knowledge and to compare it with respect to demographic variables and internet use habits. 
2. Method 
2.1. Research model 
This research, aiming to determine pre-service science and physics teachers’ self-efficacy in web pedagogical 
content knowledge and to compare it with respect to demographic variables and internet use habits, uses a 
descriptive model. 
2.2. Research population and sample 
The research population was composed of 354 students of Elementary Science Education and 141 students of 
Physics Education in the Faculty of Education, Dicle University in the 2012-2013 academic year, whereas the 
sample consisted of 150 students, who were reachable from the population.  
2.3. Data collection tool 
The scale for web pedagogical content knowledge survey, which was originally developed by Lee & Tsai (2008), 
was adapted into Turkish by Horzum (2011) and was used in this research. The scale consists of 30 items and is five 
dimensional.  The dimensions of the Technological Pedagogical Content Knowledge-Web (TPCK-W) were Web 
knowledge, Web-Content knowledge, Web-Pedagogical knowledge, and Web-Pedagogical-Content knowledge. 
Cronbach Alpha reliability coefficient is .94 for the overall scale.   
3. Findings 
3.1. Pre-service science teachers’ and pre-service physics teachers’ web pedagogical content knowledge 
Table 1 show the arithmetic averages and standard deviations concerning the scores pre-service teachers received 
from the scale of web pedagogical content knowledge. The average for the pre-service teachers’ self- efficacy scores 
was found as 120, and the standard deviation as 16,78. The maximum receivable score from the scale was 150.   
Table 1. The scores pre-service teachers received from the scale of web pedagogical content knowledge. 
N X   Ss 
150 120,87 16,78 
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3.2. The effects of department on pre-service teachers’ web pedagogical content knowledge 
As shown in Table 2, the difference between averages for the scores of pre-service science teachers and physics 
teachers received from the scale of efficacy is not significant according to the t test results (p<.05). 
Table 2. The scores pre-service teachers received from the scale of web pedagogical content knowledge. 
Department N X S t p 
Science teacher 75 121,73 17,53 0,63 0,53 
Physics teacher 75 120,00 16,06   
 
3.3. The effects of gender on pre-service teachers’ web pedagogical content knowledge 
As seen from Table 3, the difference between averages for the scores of male and female pre-service teachers 
received from the scale of efficacy is not significant according to the t test results (p<.05). 
Table 3. The scores pre-service teachers received from the scale of web pedagogical content knowledge on gender basis 
 
Department Gender N X S t p 
Science 
teacher 
Female 53 121,49 12,77 0,14 0,89 
Male 22 122,31 26,04   
Physics 
teacher 
Female 52 120,53 16,21 0,43 0,67 
Male 23 118,81 16,02   
3.4. The effects of Internet usage on pre-service teachers’ web pedagogical content knowledge 
As seen from Table 4, the difference between averages for the scores pre-service science teachers received from 
the scale of efficacy is significant according to the t test results (p<.05). However, the difference between averages 
for the scores pre-service physics teachers received from the scale of efficacy is not significant according to the t test 
results (p<.05). The results indicated that in this study pre-service science teachers, who can use the internet every 
day, showed significantly higher efficacy than pre-service science teachers, who cannot use the internet every day. 
Table 4. The scores pre-service teachers received from the scale of web pedagogical content knowledge on Internet usage basis 
Department Gender N X S t p 
Science 
teacher 
Female 38 127,63 12,82 3,13 0,003 
Male 37 115,67 19,70   
Physics 
teacher 
Female 35 122,25 17,87 1,39 0,170 
Male 36 117,05 13,36   
3.5. The effects of owning a personal computer on pre-service teachers’ web pedagogical content knowledge 
As seen from Table 4, the difference between averages for the scores pre-service science teachers received from 
the scale of efficacy is significant according to the t test results (p<.05). However, the difference between averages 
for the scores pre-service physics teachers received from the scale of efficacy is not significant according to the t test 
results (p<.05). The results showed that pre-service science teachers, owning a personal computer, revealed 
significantly higher efficacy than pre-service science teachers, not owning a personal computer. 
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Table 5. The scores pre-service teachers received from the scale of web pedagogical content knowledge on owning a personal computer basis 
Department Personal Computer N X S t p 
Science 
teacher 
Yes  53 125,69 14,96 3,22 0,002 
No  22 112,20 19,83   
Physics 
teacher 
Yes  60 121,24 15,67 1,48 0,144 
No  13 114,08 16,72   
3.6. The effects of internet usage on pre-service science teachers’ web pedagogical content knowledge  
Tables 6 and 7 revealed the analysis results for the difference between score averages that the pre-service science 
teachers received from the scale of web pedagogical content knowledge self-efficacy on the basis of frequency of 
internet usage. 
Table 6. The Averages and standard deviations concerning the scores pre-service science teachers received from the scale of web pedagogical 
content knowledge according to frequency of Internet usage of pre-service science teachers 
Frequency of internet usage N X Ss 
Everyday 26 113,23 7,56 
Several days per week 23 121,55 15,53 
One day per week 12 115,95 16,84 
Less than one day per week 10 114,20 4,39 
Never 2 58,40 0,00 
Table 7. Variance analysis results concerning the scores pre-service science teachers received from the scale of web pedagogical content 
knowledge according to frequency of Internet usage of pre-service science teachers 
 
Source of variance Sum of Squares Sd Squares average F p 
intergroups 12421,798 4 3105,449 21,06 0,000 
intragroups 10027,134 68 147,458   
total  22448,931 72    
As is evident from Table 7, a significant difference is available at the level of .05 between the pre-service science 
teachers’ web pedagogical content knowledge scores. Through the Scheffe test, it was found that pre-service science 
teachers who spent more time of using the internet per week tended to receive higher scores on web pedagogical 
content knowledge. Pre-service science teachers, using internet every day, expressed significantly higher efficacy 
than other groups in this study. 
3.7. Pre-service science teachers’ responses on why they see themselves inadequate in the use of computer and 
Internet 
In this study, there exist five main reasons of why pre-service science and physics teachers see themselves 
inadequate in the use of computer and the internet. The first reason consists of the lack of reaching the internet and 
computer, financial difficulties and technological deficiencies in the university. The second one is negative thoughts 
about the internet and computer usage. The third one is the lack of training and practice. Another one is falling 
behind technological improvements and losing new technological developments. Last one is the lack of personal 
computer and internet connection in home. 
4. Discussion  
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The research result showed that the pre-service science and physics teachers’ self-efficacy in terms of web 
pedagogical content knowledge was high; and this is a finding parallel to the ones obtained previously in research 
studies concerning teachers’ or pre-service science teachers’ web pedagogical self-efficacy which were conducted 
through differing measurement tools (Kao, Wu & Tsai, 2011; Durndell & Haag, 2002). When the score of efficacy 
scale for pre-service teachers in this study did not show significant difference based on their gender and department 
variables, pre-service science teachers in this study were significantly different according to their internet use habits 
and whether or not to have a personal computer. Some researchers found that self-efficacy towards the internet use 
and computer of male pre-service teachers and in-service teachers had significantly higher score than female pre-
service teachers and in-service teachers (Birgin, Çoker and Çatlıoğlu, 2010). Also, in this study pre-service teachers 
saw themselves inadequate in the use of computer and the internet and associated this inadequacy with insufficient 
training and practice, financial difficulties, not having personal computer and internet use and negative thoughts 
about computer and internet and this is a finding parallel to the ones obtained previously in research studies 
(Thompson, Meriac & Cope, 2002). The current study concludes how often pre-service teachers use computer and 
internet, so much pre-service teachers see themselves in adequate in the using of computer and internet. Seferoğlu 
and Akbıyık (2005) found that primary teachers, who use more internet and computer, see themselves more self-
efficacy to use internet and computer. Furthermore, according to Pamuk and Peker (2009), pre-service teachers, 
having personal computer, see themselves more adequate in the use of computer and internet. Another result of this 
research is the finding that pre-service science teachers differ significantly based on the frequency of internet usage 
in favor of pre-service science teachers who can reach and use internet every day. In this case, it may be said that -
due to the experience with the use of internet- self efficacy will increase as the frequency of internet usage rises. 
References 
AAAS. (1998). Blueprints for reform. New York: Oxford University Press. 
Akkoyunlu, B. ve Kurbanoğlu, S. (2003). Öğretmen Adaylarının Bilgi Okuryazarlığı ve Bilgisayar Öz-Yeterlik Algıları Üzerine Bir Çalışma. 
Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 24, 1-10. 
Birgin, O., Çoker, B. ve Çatlıoğlu, H. (2010). Investigation of first year pre-service teachers` computer and internet uses in terms of gender. 
Procedia Social and Behavioral Sciences, 2, 1588-1592.   
Chai, C.S., Koh, J.H.L. & Tsai, C.-C. (2010). Facilitating pre-service teachers’ development of technological, pedagogical, and content 
knowledge (TPACK). Educational Technology and Society. 
Durndell, A., & Haag, Z. (2002). Computer self efficacy, computer anxiety, attitudes towards the Internet and reported experience with the 
Internet, by gender, in an East European sample.  Computers in Human Behavior 18:521–535. 
Horzum, M.B (2011). Adaptation of Web Pedagogical Content Knowledge Survey to Turkish. Elementary Education Online, 10(1), 257-272. 
Kao, C.-P., Wu, Y.-T., & Tsai, C.-C. (2011). Elementary school teachers’ motivation toward web-based professional development, and the 
relationship with Internet self-efficacy and belief about web-based learning. Teaching & Teacher Education, 27, 406-415. 
Lee, M.-H., & Tsai, C.-C. (2010). Exploring teachers’ perceived self efficacy and technological pedagogical content knowledge with respect to 
educational use of the World Wide Web. Instructional Science, 38, 1-21. 
Lee, M, H., Tsai, CC. ve Chang, CY.  (2008). Exploring Teachers’ Self-Efficacy toward the Web Pedagogical Content Knowledge in Taiwan. 
Paper presented at the Annual Meeting of the American Educational Research Association New York City, March 24–28, 2008. 
MEB. (2006).  Öğretmenlik mesleği genel yeterlilikleri.  Retrieved November 16, 2012 from http://otmg.meb.gov.tr/YetGenel.html 
Pamuk, S. ve Peker, D. (2009). Turkish  pre-service  science and  mathematics  teacher` computer related  self-efficacies,  attitudes, and the  
relationship between  these  variables. Computers & Education, 53, 454-461.   
Russell, M., Bebell, D., O`Dwyer, L. ve O`Connor, K. (2003). Examining teacher technology use. Implications for pre-service and in-service 
teacher preparation.  Journal of Teacher Education, 54(4), 297-310.   
Seferoğlu, S. S. ve Akbıyık, C. (2005). İlköğretim öğretmenlerinin bilgisayara yönelik öz-yeterlik algıları üzerine bir çalışma. Eğitim 
Araştırmaları Dergisi, 19, 89-101.   
Thompson, L. F., Meriac, J. P., & Cope, J. G. (2002). Motivating Online Performance: the influences of goal setting and Internet self efficacy. 
Social Science Computer Review, 20, 149-160. 
Varank, I. (2009).  Considering material development dimension of educational technologies: Determining competencies and  pre-service 
teachers` skills in Turkey.  Eurasia Journal of Mathematics, Science & Technology Education, 5(2), 119-125. 
 
